As to the effect of thyroxine upon succinic dehydrogenase activity, some observations have been made in this laboratory employing an improved Thunberg technique. Thyroxine was learned to be effective in a diphasic way in the sense that the hormone in its low concentration range activated succinic dehydrogenase, while inhibitory effect resulted at its relatively high concentrations, when homogenates of mouse and dog tissues were used as the enzyme sources (6, 7). Further detailed work was done on the mode of action of thyroxine upon the same enzyme of rat liver and heart muscle under various experimental conditions, in which concentrations of homogenate and substrate, succinate, were changed (11). Following up these observations, experiments were extended in order to test whether triiodothyronine, and the acetic and propionic acid analogues of thyroxine and triiodothyronine show a similar effect upon succinic dehydrogenase of heart muscle homogenate of mouse .
MATERIALS AND METHODS
Adult male mice of ddN strain, weighing approximately 20g. each, were employed.
Animals were sacrificed by decapitation and heart muscle was excised, weighed on a torsion balance, homogenized with 500 volumes of distilled water using the whole-glass homogenizer, and the homogenate obtained was used for enzyme source.
All these procedures were carried out at room temperature.
The activity of succinic dehydrogenase was measured employing Thunberg tubes after Yamamoto and Sugisawa (11) . The composition of the reaction mixture was as follows:In the main tube:1) 0.1M K2HPO4-KH2PO4 buffer (PH 7.4) 1.3 ml., 2) 0.2% homogenate 0.6ml., 3) fig. 1, B) .
However, when the activity of the enzyme was calculated on the basis of the maximal rate of the methylene blue reduction over a 10 minute period instead of usual 20, significant activation was produced by T3 at 10-8 M, activation of 4.5 percent, 0.02<P<0.05 ( fig. 1, C 
COMMENTS
In accordance with previous reports by Sugisawa (6, 7) , that thyroxine action is diphasic upon succinic dehydrogenase of mouse and dog tissues, the present experiment, carried out under experimental conditions similar to those adopted by the author cited above, showed that T3, TA4, TA3, TP4 and TP3 also affect the same enzyme of mouse heart in a diphasic way.
Thyroid hormones and their metabolic products tested here were proved to inhibit succinic dehydrogenase markedly and significantly in a high concentration range (at 10-4M, sometimes at 10-5M and 10-6M).
The inhibition appears to be the most marked with acetic acid analogues and less marked with propionic acid analogues when compared with T4 and T3.
On the other hand, activation of the enzyme was produced by the administration of these hormonal substances at the low concentration level. Such action was found in the case of T4 (10-7M), TA3 (10-7 and 10-9M) and TP3 (10-8M) with statistical significance.
With other hormones, a slight degree of activation was also observable at 10-7M or 10-8M, though it was not statistically significant.
Thyronine, which has no hormonal action, was proved to be ineffective upon the enzyme at all concentrations tested. The diphasic effect of T4 depending upon its concentration had been reported from our laboratory with regard to oxygen consumption of the thyroid and the adrenal cortex slices of dog (12, 13) , succinic oxidase of dog tissue homogenates (3) and oxidative phosphorylation of mouse liver slices (4). Similar diphasic effect was also reported with TA4 and TA3 as to the oxygen consumption of tissue slices by Thibault and Pitt-Rivers (8) and later by Barker and Lewis (2), although these two reports differed markedly at some points such as the degree of activation at low concentrations and the latent period prior to the development of the effect. Diphasic action of thyroxine was also observed upon oxidative phosphorylation (5) and basal metabolism (1). These reports, together with the present one, appear to show that such diphasic action is of the general nature of the thyroid hormones and their metabolites.
Taking into account of the fact that thyronine is ineffective, the diphasic action observed in vitro may be assumed to be a manifestation of the action of thyroid hormones, and appears to have a bearing on some mechanisms of the action of thyroid hormones in vivo as discussed before (9, 10 T4, 8% (10-7M); T3, 2% (10-8M); TA4, 3% (10-8M), TA3, 1% (10-6M) and 3% (10-7, 10-8, 10-9M), TP4, 1% (10-5, 10-6M), TP3, 2% (10-7M) and 6% (10-8M).
Thyronine was ineffective at all concentrations tested both in inhibition and in activation.
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